Exiting the endoplasmic reticulum.
The movement of nascent proteins from sites of synthesis to final cellular or extracellular destinations involves their transport through a distinct series of vesicular compartments. Vesicle biogenesis is regulated by specific proteins and co-factors that control distinct steps including budding, transport, docking, and fusion with target membranes. Budding requires assembly of a coat protein complex on the membrane, membrane deformation and the subsequent cleavage of the nascent vesicle from donor membrane. Coat proteins may also mediate vesicle interactions with the cytoskeleton or insulate the vesicles from fusion with unwanted compartments. Three classes of cytoplasmic coats have been identified. (1) Clathrin, interacting with different adaptor proteins, participates in endocytosis, lysosome biogenesis and as yet unidentified vesicular transport processes that arise in the trans-Golgi region of cells [reviewed in (Kreis, T.E., Lowe, M., Pepperkok, R., 1995. COPs regulating membrane traffic. Ann. Rev. Cell. Dev. Biol. 11, 677--706.)]. (2) The COPI coatomer is involved in retrograde traffic within the Golgi and from the cis-Golgi region to the endoplasmic reticulum (ER). It may also participate in anterograde transport from the ER [reviewed in (Aridor, M., Balch, W.E., 1999. Integration of endoplasmic reticulum signaling in health and disease. Nature 5, 745--751.)]. (3) COPII coats mediate anterograde transport of cargo out of the ER [Barlowe, C., Orci, L., Yeung, T., Hosobuchi, M., Hamamoto, S., Salama, N., Rexach, M.F., Ravazazola, M., Amherdt, M., Schekman, R., 1994. COPII: a membrane coat formed by sec proteins that drive vesicle budding from the endoplasmic reticulum. Cell 77, 895--907; Scales, S.J., Gomez, M., Kreis, T.E., 2000. Coat proteins regulating membrane traffic. Int. Rev. Cytol. 195, 67--144.]. The COPII coat is required for budding from the ER and ER to Golgi trafficking. Further, COPII proteins also participate in cargo selection and concentrate some nascent proteins in the budding vesicle. Recent studies have shown that human disease may result from mutations that affect proteins in COPII vesicles.